Impact of Six Genetic Modifications of Corn on Feed Cost and the Consumption of Traditional Feed Ingredients by Baumel, C. Phillip et al.
Proceedings of the Integrated Crop Management
Conference
Proceedings of the 10th Annual Integrated Crop
Management Conference
Nov 18th, 12:00 AM
Impact of Six Genetic Modifications of Corn on
Feed Cost and the Consumption of Traditional
Feed Ingredients
C. Phillip Baumel
Iowa State University
Tun-Hsiang Yu
Iowa State University
Connie Hardy
Iowa State University, chardy@iastate.edu
Marty J. McVey
AGRI Industries
Jerry L. Sell
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/icm
Part of the Agricultural and Resource Economics Commons, Agricultural Economics Commons,
and the Economics Commons
This Event is brought to you for free and open access by the Conferences and Symposia at Iowa State University Digital Repository. It has been
accepted for inclusion in Proceedings of the Integrated Crop Management Conference by an authorized administrator of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Baumel, C. Phillip; Yu, Tun-Hsiang; Hardy, Connie; McVey, Marty J.; and Sell, Jerry L., "Impact of Six Genetic Modifications of Corn
on Feed Cost and the Consumption of Traditional Feed Ingredients" (1998). Proceedings of the Integrated Crop Management Conference.
31.
https://lib.dr.iastate.edu/icm/1998/proceedings/31
IMPACT OF SIX GENETIC MODIFICATIONS OF CORN ON FEED COST AND THE 
CONSUMPTION OF TRADITIONAL FEED INGREDIENTS 
C. Phillip Baumel 
Charles F. Curtiss Distinguished Professor in Agriculture 
Department of Economics 
Iowa State University 
Tun-Hsiang Yu 
Graduate Research Assistant 
Department of Economics 
Iowa State University 
Connie L. Hardy 
Program Coordinator 
Center for Crops Utilization Research 
Iowa State University 
Marty J. McVey 
Economist 
AGRI Industries 
Jerry L. Sell 
Charles F. Curtiss Distinguished Professor in Agriculture 
Department of Animal Science 
Iowa State University 
Introduction 
There is excitement about the potential profit and economic development opportunities from genetic 
modifications of grain. This excitement is manifested in huge industry consolidations through buyouts, 
joint ventures, and mergers of chemical, seed and agribusiness companies. State and federal government 
agencies and private organizations have developed programs to encourage and facilitate the production, 
handling, processing, and marketing of genetically modified grains. Huge investments are being allocated 
to research and development of new commodities and specialty grains. A large share ofthese research and 
development funds are being invested in modifying com because of the large amount of com produced in 
the United States and its diversity of uses. About 80 percent of the U.S . com crop is used in animal feeds 
domestically and abroad; therefore, genetic modifications of com for animal feed are believed to have major 
profit and development potential. 
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Biotechnology and genetic engineering make possible genetic modifications of corn that could not have 
been realized just a decade ago. At that time, most genetic modification activity and investment focused on 
increasing grain production. Today, most investments are focused on increasing end-use value, particularly 
feed value. This report assesses the impact of six genetic modifications of corn, which will likely have the 
largest effects on swine and poultry diets, on feed rations and on the substitution of modified corns for 
soybean meal, feed fat, lysine, methionine, and other traditional livestock diet ingredients . 
Method of analysis 
The effect of the six nutrient modifications of corn on the composition and cost of balanced feed rations for 
swine and poultry was estimated using a commercial least cost ration balancing system. The corn 
modifications evaluated in this study include: 
• Protein increased by 8 percentage points (8 . 7% to 17.7% dry matter basis) 
• Lysine content doubled (0.299% to 0.598% dry matter basis) 
• Enlarged germ size (from 11.1% to 27 .1% of kernel size) 
• Starch digestibility increased by 8 percentage points in poultry diets 
• Methionine content doubled (from 2. 07% to 4.14% dry matter basis) 
• Available phosphorus doubled (from 0.058% to 0.116% dry matter basis) . 
These modified corns are intended to either enhance digestibility or increase nutrients that presently must be 
supplemented in animal diets through another ingredient (i .e., protein, phosphorus, lysine, energy sources). 
Compositions of typical and modified corn in table 1 are based on long-term averages for the western com 
belt obtained from industry data sources, and from our own calculations based upon material balances. 
Some National Research Council data were judged to be out-of-date and to overestimate amounts of certain 
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Table 1: Estimated partial nutrient composition of conventional corn and modified corn varieties 
Nutrient Unit 
Conventional Hi-protein Hi-lysine Enlarge-germ Hi-starch Hi-methionine Hi-available 
corn corn corn corn digestibility corn phosphorus 
corn corn 
Crude Percent 8.74 16.74 9.22 10.29 8.74 8.93 8.73 
protein 
Crude oil Percent 4.07 3.77 4.06 8.73 4.07 4.06 4.07 
Starch Percent 71 .26 65 .98 71.05 61.14 77.59 71.11 71.22 
Methionine+ 
cystine Percent 0.43 0.81 0.43 0.49 0.43 0.63 0.43 
Methionine Percent 0.21 0.40 0.21 0.25 0.21 0.41 0.21 
Lysine Percent 0.30 0.57 0.60 0.37 0.30 0.30 0.30 
N Threonine Percent 0.33 0.33 0.33 0.33 0.33 0.33 0.33 ....... Vl 
Tryptophan Percent 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
Phosphorus, 
Percent 0.06 0.05 0.06 0.06 0.06 0.06 0.12 available 
Goal for 
starch Percent 90 90 90 90 98 90 90 
digestibil ity 
Poultry ME1 Kcal/Kg 3820.8 3803 .0 3820.8 4048.3 4056.9 3820.8 3820.8 
SwineME1 Kcal/Kg 3903.1 3883 .3 3903 .1 4138 .8 - 3903 .1 3903 .1 
1ME =metabolizable energy, calculated by Dupont's software, "Estimate 2.01 ". 
Source: Formulations are designed by Center for Crops Utilization Research. 
important nutritional factors of com, especially protein. Compositions of other common feed ingredients 
are shown in table 2 using NRC data. Except in the case of starch digestibility, metabolizable energy (ME) 
was calculated using DuPont Estimate v. 2 .01. Nutrient requirements for swine and poultry are weighted 
averages over several growth stages of swine and poultry based on NRC and Life Cycle- Swine Nutrition 
data. (table 3) 
Each modified com was evaluated in the Brill Feed Formulation Linear Programming System, Version 7 
and compared with a standard diet using normal com to project feed savings achieved by the use of 
modified com. Diets were formulated using a 13 percent moisture basis for com and as-is moisture bases 
for other ingredients. The effects of each modification on the consumption of com and other feed 
ingredients were determined using the Brill system. Ingredient prices affect the use of modified com in the 
rations. These diets were formulated using October, 1998 ingredient prices obtained from a central Iowa 
feed manufacturing firm . 
Results 
Tables 4 to 10 show the effects of the six com modifications on feed costs and on com, soybean, feed fat, 
lysine, dicalcium phosphate and methionine usage in swine and poultry diets . The impact of each 
modification was calculated assuming that the modified com was sold at the same price as commodity 
corn, and that no price changes occurr in the other feed ingredients . In each case, the increased use of the 
modified com resulted in a decrease in consumption in the original source(s) of the nutrient. In some cases, 
the increased use of modified com also led to greater total com consumption, usually at the expense of 
alternate feed ingredients. 
High protein com has the greatest impact on consumption of com and soybean meal. Soybean meal is 
usually the chief protein source in swine and poultry rations, followed by com protein. If com protein 
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Table 2 : Nutrient com2osition of feedstuffs used in swine and 2oultry diets 
SBM1 Meat Lime- Dical. Methio- Feed Nutrient Unit (48%) Salt bone stone phos.2 Lysine fat 
meal mne 
Dry matter Percent 90.00 100 93 .00 95 94 98.00 97.00 96 
Crude Percent 48.50 50.40 58.693 119.753 protein 
Methionine Percent 1.39 1.38 96.50 
+cystine 
Methionine Percent 0.67 0.69 96.50 
Lysine Percent 2.96 2.61 78.00 
Threonine Percent 1.95 1.74 
Tryptophan Percent 0.74 0.27 
Calcium Percent 0.27 10.30 38 22 
Nonphytate Percent 0.22 18 phosphorus 
Sodium Percent 0.02 39 0.70 
Arginine Percent 3.48 3.28 
Poultry ME Kcal/Kg 2440 2580 3680 4600 8100 
Swine ME Kcal/Kg 3392 2258 3680 4600 7897 
Chlorine Percent 61 
1 Soybean meal 
2 Dicalcium phosphorus 
3 Crude protein equivalent (g/1 OOg) of amino acid 
Source: Nutrient requirements of poultry, ninth revised edition, 1994 
Nutrient requirements of swine, ninth revised edition, 1988 
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Table 3: Primary nutrient reguirements of QOultry and swine 
Swine Broilers Toms Hens Layers 
Nutrient Unit Min Max Min Max Min Max Min Max Min Max 
Crude protein Percent - - 19.61 - 19.70 - 21.50 - 15 .00 
Methionine + cystine Percent 0.39 - 0.70 - 0.69 - 0.77 - 0.58 
Methionine Percent - - 0.37 - 0.34 - 0.39 - 0.30 
Lysine Percent 0.67 - 0.95 - 1.06 - 1.20 - 0.69 
Threonine Percent 0.46 
Tryptophan Percent 0.13 
Calcium Percent 0.56 0.61 0.87 0.92 0.77 0.82 0.84 0.89 3.25 3.30 
Nonphytate Percent 0.19 - 0.34 - 0.39 - 0.42 - 0.25 
phosphorus 
N Swine ME Kcal/Kg 3302 3467 
....... 
00 Poultry ME Kcal/Kg 3200 3205 3086 3091 3021 3026 2900 2905 - -
Table 4: Impact of a 8 percentage point increase in protein content in corn on feed costs and corn, 
soybean, feed fat, lysine, methionine, and dicalcium phosphate usage in swine and poultry feeds 
T:tee of corn in the ration 
Conventional Conventional Net Percent 
Variable S~ecies on I~ ~Ius modified chan~e chan~e 
Cost per ton Swine $98.84 $92.81 -$6.03 -6.1 
of feed Broilers 122.03 97.64 -24.39 -20.0 
Turkeys (Toms) 114.18 103.17 -11.01 -9.6 
Turkeys (Hens) 117.48 107.31 -10.17 -8.7 
La~ers 98.73 94.12 -4.61 -4.7 
Average $110.50 $96.23 -$14.26 -12.9 
Com usage Swine 1,257.6 1,387.0 129.4 10.3 
in millions Broilers 1,134.3 1,521.3 387.0 34.1 
of bushels Turkeys (Toms) 188.8 210.9 22.1 11 .7 
Turkeys (Hens) 84.3 92.2 7.8 9.3 
La~ers 367.8 386.1 18.3 5.0 
Total 3,032.9 3,597.5 564.6 18.6 
Soybean usage Swine 184.5 14.3 -170.3 -92.3 
in millions Broilers 648.1 257.2 -390~9 -60.3 
of bushels Turkeys (Toms) 100.8 79.5 -21.3 -21 .1 
Turkeys (Hens) 55.5 48.1 -7.4 -13.3 
La~ers 110.0 89.0 -20.9 -19.0 
Total 1,098.9 488.1 -610.8 -55.6 
Feed fat usage Swine 406.4 406.4 0.0 0.0 
in thousands Broilers 2,624.6 0.0 -2,624.6 -100.0 
of tons Turkeys (Toms) 180.9 0.0 -180.9 -100.0 
Turkeys (Hens) 67.9 0.0 -67.9 -100.0 
La~ers 99.4 0.0 -99.4 -100.0 
Total 3,379.3 406.4 -2,972.8 -88.0 
Lysine usage Swine 81.3 81 .3 0.0 0.0 
in thousands Broilers 0.0 77.8 77.8 00 
of tons Turkeys (Toms) 1.1 0.0 -1 .1 -100.0 
Turkeys (Hens) 1.8 0.0 -1.8 -100.0 
La~ers 0.0 0.0 0.0 0.0 
Total 84.2 159.1 74.9 89.0 
Methionine Swine 0.0 0.0 0.0 0.0 
usage in Broilers 28.0 0.0 -28.0 -100.0 
thousands of Turkeys (Toms) 2.4 0.0 -2.4 -100.0 
tons Turkeys (Hens) 2.6 0.0 -2.6 -100.0 
La~ers 6.8 3.7 -3.0 -44.7 
Total 39.7 3.7 -36.0 -90.6 
Dicalcium Swine 281 .7 321 .9 40.2 14.3 
phosphate Broilers 268.6 347.5 78.9 29.4 
usage in Turkeys (Toms) 64.2 68.9 4.7 7.2 
thousands of Turkeys (Hens) 35.4 37.1 1.6 4.6 
tons La~ers 19.7 24.3 4.6 23.4 
Total 669.6 799.6 130.0 19.4 
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Table 5: Impact of a 8 percentage point increase in starch digestibility in corn on feed costs and corn, 
soybean, feed fat, lysine, methionine, and dicalcium phosphate usage in poultry feeds 
T:a~e of corn in the ration 
Conventional Conventional Net Percent 
Variable Species only plus modified change change 
Cost per ton Broilers $122.03 $106.94 -$15.09 -12.4 
of feed Turkeys (Toms) 114.18 107.51 -6.67 -5.8 
Turkeys (Hens) 117.48 112.07 -5.41 -4.6 
Layers 98.73 96.62 -2.11 -2.1 
Average $110.50 $105.33 -$5.17 -4.7 
Corn usage Broilers 1146.4 1234.4 87.9 7.7 
in millions Turkeys (Toms) 189.6 194.4 4.8 2.5 
of bushels Turkeys (Hens) 84.6 85.0 0.4 0.4 
Layers 368.2 370.9 2.6 0.7 
Total 1,789.0 1884.6 95.7 5.3 
Soybean usage Broilers 648.1 616.4 -31 .7 -4.9 
in millions Turkeys (Toms) 100.8 101.1 0.3 0.3 
of bushels Turkeys (Hens) 55.5 57.4 1.9 3.5 
Layers 110.0 108.9 -1 .1 -1.0 
Total 914.4 883.8 -30.6 -3.3 
Feed fat usage Broilers 2,624.6 0.0 -2,206.5 -84.1 
in thousands Turkeys (Toms) 180.9 0.0 -161.1 -89.1 
of tons Turkeys (Hens) 67.9 0.0 -60.4 -89.0 
Layers 99.4 0.0 -88.7 -89.2 
Total 2,972.8 0.0 -2,516.7 -84.7 
Lysine usage Broilers 101 .7 0.0 -101 .7 -100.0 
in thousands Turkeys (Toms) 0.0 0.0 0.0 0.0 
of tons Turkeys (Hens) 0.5 0.0 -0.5 -100.0 
Layers 6.6 0.0 -6.6 -100.0 
Total 108.9 0.0 -108.9 -100.0 
Methionine Broilers 0.0 24.9 24.9 
usage in Turkeys (Toms) 4.5 1.4 -3.1 -69.6 
thousands of Turkeys (Hens) 1.1 1.8 0.6 53.3 
tons Layers 9.8 6.5 -3 .3 -33.8 
Total 15.4 34.5 19.1 124.0 
Dicalcium Broilers 353.6 265.6 -88.0 -24.9 
phosphate Turkeys (Toms) 42.5 63.6 21 .1 49.6 
usage in Turkeys (Hens) 30.7 34.8 4.12 13.4 
thousands of Layers 133.5 19.7 -113.8 -85.3 
tons Total 560.2 383.6 -176.6 -31 .5 
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Table 6: Impact of a 16 percentage point increase in germ size in corn on feed costs and corn, 
soybean, feed fat, lysine, methionine, and dicalcium phosphate usage in swine and poultry feeds 
TyEe of corn in the ration 
Conventional Conventional Net Percent 
Variable SEecies only Elus modified chan9e chan9e 
Cost per ton Swine $98.8 $95.2 -$3.64 -3.7 
of feed Broilers 122.0 105.1 -16.94 -13.9 
Turkeys (Toms) 114.2 106.7 -7.50 -6.6 
Turkeys (Hens) 117.5 111 .3 -6.16 -5.2 
Layers 98.7 96.3 -2.45 -2.5 
Average $110.50 $100.91 -$9.59 -8.7 
Corn usage Swine 1,257.6 1,292.0 34.4 2.7 
in millions Broilers 1,134.3 1,286.7 152.3 13.4 
of bushels Turkeys (Toms) 188.8 196.6 7.8 4.1 
Turkeys (Hens) 84.3 86.0 1.6 1.9 
Layers 367.8 372.9 5.1 1.4 
Total 3,032.9 3,234.2 201.3 6.6 
Soybean usage Swine 184.5 158.9 -25.7 -13.9 
in millions Broilers 648.1 566.3 -81.9 -12.6 
of bushels Turkeys (Toms) 100.8 98.3 -2.6 -2.5 
Turkeys (Hens) 55.5 56.2 0.7 1.2 
Layers 110.0 106.2 -3.7 -3.4 
Total 1,098.9 985.8 -113.1 -10.3 
Feed fat usage Swine 406.4 0.0 -406.4 -100.0 
in thousands Broilers 2,624.6 0.0 -2624.6 -100.0 
of tons Turkeys (Toms) 180.9 0.0 -180.9 -100.0 
Turkeys (Hens) 67.9 0.0 -67.9 -100.0 
Layers 99.4 0.0 -99.4 -100.0 
Total 3,379.3 0.0 -3,379.3 -100.0 
Lysine usage Swine 81 .3 81.3 0.0 0.0 
in thousands Broilers 0.0 0.0 0.0 0.0 
of tons Turkeys (Toms) 1.0 0.0 -1 .0 -100.0 
Turkeys (Hens) 1.8 0.0 -1.8 -100.0 
Layers 0.0 0.0 0.0 0.0 
Total 84.1 81.3 -2.8 -3.3 
Methionine Swine 0.0 0.0 0.0 0.0 
usage in Broilers 28.5 17.3 -1 1.2 -39.3 
thousands of Turkeys (Toms) 2.4 0.5 -1.9 -79.3 
tons Turkeys (Hens) 2.6 1.4 -1.2 -47.1 
Layers 6.8 6.0 -0.7 -10.6 
Total 40.2 25.2 -1 5.0 -37.4 
Dicalcium Swine 282.5 279.2 -3.3 -1 .2 
phosphate Broilers 269.6 267.1 -2.5 -0.9 
usage in Turkeys (Toms) 64.4 63.4 -1.0 -1.5 
thousands of Turkeys (Hens) 35.5 34.7 -0.7 -2.0 
tons Lalers 19.8 19.8 0.0 0.0 
Total 671 .8 664.3 -7.5 -1 .1 
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Table 7: Impact of a 100 percent increase in methionine in com on feed costs and corn , soybean , 
feed fat, lysine, methionine, and dicalcium phosphate usage in poultry feeds 
T:a~e of corn in the ration 
Conventional Conventional Net Percent 
Variable Species only plus modified change change 
Cost per ton Broilers $122.03 $114.59 -$7.44 -6.1 
of feed Turkeys (Toms) 114.18 107.27 -6 .91 -6 .1 
Turkeys (Hens) 117.48 110.41 -7.07 -6 .0 
Layers 98.73 95.25 -3.48 -3 .5 
Average $116.64 $110.02 -$6 .63 -5 .7 
Corn usage Broilers 1,134.3 1,188.8 54.4 4.6 
in millions Turkeys (Toms) 188.8 198.1 9.3 4.7 
of bushels Turkeys (Hens) 84.3 87.9 3.5 4.0 
Layers 367.8 372.3 4.5 1.2 
Total 1,775.3 1,847.0 71 .8 3.9 
Soybean usage Broilers 648.1 624.8 -23.3 -3 .6 
in millions Turkeys (Toms) 100.8 96.5 -4.3 -4.3 
of bushels Turkeys (Hens) 37.7 53 .8 16.1 42 .6 
Layers 110.0 107.3 -2.6 -2.4 
Total 896.6 882.5 -14.2 -1 .6 
Feed fat usage Broilers 2,624.6 1 ,631.0 -993.6 -37 .9 
in thousands Turkeys (Toms) 180.9 12.8 -168.2 -93.0 
of tons Turkeys (Hens) 67.9 0.0 -67.9 -100.0 
Layers 99.4 0.0 -99.4 -100.0 
Total 2,972.8 1,643.8 -1329.1 -44 .7 
Lysine usage Broilers 0.0 0.0 0.0 0.0 
in thousands Turkeys (Toms) 1.0 3.0 . 2.0 192.3 
of tons Turkeys (Hens) 1.8 2.5 0.8 43 .5 
Layers 0.0 0.0 0.0 0.0 
Total 2.8 5.6 2.8 98.9 
Methionine Broilers 28.5 0.0 -28.5 -100.0 
usage in Turkeys (Toms) 2.4 0.0 -2.4 -100.0 
thousands of Turkeys (Hens) 2.6 0.0 -2.6 -100.0 
tons Layers 6.8 0.0 -6.8 -100.0 
Total 40.2 0.0 -40.2 -100.0 
Dicalcium Broilers 269.6 268.1 -1 .5 -0 .6 
phosphate Turkeys (Toms) 64.4 64.2 -0.2 -0.2 
usage in Turkeys (Hens) 35.5 35.4 -0.1 -0.2 
thousands of Layers 19.8 19.7 -0.1 -0 .7 
tons Total 389.3 387.4 -1 .9 -0 .5 
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Table 8: Impact of a 100 percent increase in lysine content in corn on feed costs and corn, 
soybean, feed fat, lysine, methionine, and dicalcium phosphate usage in swine feed 
T~~e of corn in the ration 
Conventional Conventional Net Percent 
Variable only plus modified change change 
Cost per ton 
of feed $99.41 • $97.91 -$1.50 -1 .5 
Corn usage 
in millions 
of bushels 1,214.0 1,227.7 13.7 1.1 
Soybean usage 
in millions 
of bushels 244.0 227.6 -16.4 -6.7 
Feed fat usage 
in thousands 
of tons 406.4 406.4 0.0 0.0 
Lysine usage 
in thousands 
of tons 37.0 0.0 -37.0 -100.0 
Methionine 
usage in 
thousands of 
tons 0.0 0.0 0.0 0.0 
Dicalcium 
phosphate 
usage in 
thousands of 
tons 270.3 273.5 3.3 12.0 
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Table 9: Impact of a 100 percent increase available phosphorus content in corn on feed costs and corn , 
soybean , feed fat, lysine, methionine, and dicalcium phosphate usage in swine feed 
T:t~e of corn in the ration 
Conventional Conventional Net Percent 
Variable only plus modified change change 
Cost per ton 
of feed $98.8 $98.5 ·-$0.4 0.0 
Corn usage 
in millions 
of bushels 1,257.6 1,263.4 5.9 0.0 
Soybean usage 
in millions 
of bushels 184.5 178.9 -5.7 0.0 
Feed fat usage 
in thousands 
of tons 406.4 406.4 0.0 0.0 
Lysine usage 
in thousands 
of tons 81 .3 81 .3 0.0 0.0 
Methionine 
in usage 
thousands of 
tons 0.0 0.0 0.0 0.0 
Dicalcium 
phosphate 
usage in 
thousands of 
tons 282.5 241 .8 -40.6 -0.1 
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Table 10: Impact of selected corn modifications on feed costs and corn, soybean, feed fat, usage in swine and poultry feeds . 
Im2acts of selected genetic modifications of corn for feed 
Change Change in Change in Change in Change in Change in Change in 
corn value corn soybean feed fat lysine methionine dicalcium 
in cents per consumption consumption consumption consumption consumption phosphorus 
Corn bushel in millions of in millions of in thousands in thousands in thousands consumption in 
modification bushels bushels of tons of tons of tons thousands of tons 
Increase protein content 
8 percentage points 52 564.6 -610.8 -2,972.8 74 .9 -36.0 130.0 
Double lysine content 5 13.7 -16.4 0.0 -37.0 0.0 3.3 
Increase germ size 
16 percentage points 56 201 .3 -113.1 -3 ,379.3 -2.8 -15 .0 -7.5 
N Increase starch digestibility N 
Vl 8 percentage points 61 95 .7 -30.6 -2,516.7 -108 .9 19.1 -176.6 
Double methionine content 31 71.8 -14.2 -1 ,329.1 2.8 -40.2 -1.9 
Double available phosphorus 1 5.9 -5.7 0.0 0.0 0.0 -40.6 
increases by 8 percentage points (protein content would be approximately 16.7% dry basis,) com 
consumption in swine and poultry rations could increase by 564.6 million bushels, and soybean usage 
would decrease by 610.8 million bushels. Also, with increased com in the rations, less animal fat is needed 
for calories. Fat usage in swine and poultry rations could decrease by 3.0 million tons, assuming current 
fat prices. 
Digestibility of starch in com could potentially be increased by 8 percentage points in poultry rations. 
This increased starch digestibility could produce feed savings of $5.17 on average, and increase the 
domestic consumption of com by 95 .7 million bushels. Assuming current prices for other feed ingredients, 
this modification could also decrease consumption of soybeans by 30.6 million bushels, decrease feed fat 
by 2.5 million tons and decrease lysine and dicalcium phosphate usage by approximately 110 and 177 
thousand tons, respectability. An increase of 19 thousand tons in usage of supplemental methionine might 
also occur if the least cost ration becomes more heavily dependent on com. 
A general increase in germ size of 16 percent would provide additional protein and oil, but less starch, in 
com. This could increase com consumption in swine and poultry rations by 20 1 million bushels in 
domestic markets and save more than $9 per ton in rations. Savings occur as a result of decreases in 
soybean usage (113 .1 million bushels), feed fat usage (3.4 million tons), and supplemental amino acid 
usage decreases of 15 thousand tons of methionine and nearly 3 thousand tons of lysine. Dicalcium 
phosphate usage would decrease by nearly 8 thousand tons. 
Feed savings of approximately $7 per ton could be realized in poultry rations by increasing the methionine 
content of com by 100 percent (from 0.2 percent to 0.4 percent of the com kernel). Supplemental 
methionine is routinely added to poultry rations because methionine is a limiting amino acid in poultry 
diets. The market for supplemental methionine could decrease by nearly 40 thousand tons if com with 
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twice the normal amount of methionine were available. Because corn protein is also assumed to increase, a 
decrease in soybean usage (14 .2 million bushels) would be likely to occur if the price of soymeal did not 
change. Decreases in feed fat usage {1.3 million tons) and dicalcium phosphate {2 thousand tons) will also 
occur. An increase of 3 thousand tons in usage of supplemental lysine might also occur if the least cost 
ration becomes less heavily dependent on soybean meal. 
A 100 percent increase in lysine in corn combined with increased protein could result in savings of $2 per 
ton in swine diets, and could increase corn consumption by 13 .7 million bushels in domestic markets . 
Increases in supplemental dicalcium phosphate of 3 thousand tons could also occur. However, soybean and 
supplemental lysine usage would decrease by 16.4 million bushels and 37 thousand tons each if their prices 
remained constant. 
If phosphorus in corn were more available in swine diets, there would be less need to supplement the diet 
with dicalcium phosphate. This would result in less phosphorus in manure. A 100 percent increase in 
phosphorus availability in corn would result in only $0.40 savings in feed cost per ton, and would decrease 
the use of dicalcium phosphate in swine rations by nearly 41 thousand tons in domestic swine feeding 
operations. The environments benefits from reduced phohphorus in manus were not estimated. 
Conclusions 
• The consumption data above show that modified corn with increased nutrient levels would decrease the 
cost of feeds and decrease in consumption of other major feed ingredients, assuming prices of other 
ingredients do not change. 
• Corn producers, who also produce soybeans, will be hurt by large decreases in consumption of soybean 
meal in U.S. livestock markets. 
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• The largest market opportunities for modified com will be from increased protein, oil, and amino acids. 
• The availability of com with enhanced nutrient levels for livestock feeding will result in more price 
competition among sellers of feed ingredients. 
• This increased feed ingredient competition will undoubtedly cause reductions in the prices of soybeans 
feed fat, methionine, lysine and dicalcium phosphorus. 
• The greatest price reduction will probably be for feed fat since there are currently few alternative uses 
of this feed ingredient. 
• After downward price adjustments occur for competing feed ingredients, either the quantity or prices of 
the modified corns must fall if they are to be consumed in substantial quantities. 
• The major beneficiaries of modified com will be the end users. The cost of the feed rations decline 
with the use ofthe modified com even assuming no price changes. However, the suppliers of the 
traditional ingredient inputs will almost certainly reduce their prices to maintain sales, which will 
further reduce feed costs. 
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